The addition of phosphate, nitrate, or sulfate (each at 10 mM) decreased the acclimation period for the mineralization of low concentrations of p-nitrophenol (PNP) in lake water. Added phosphate shortened the acclimation period for biodegradation of 2 ng to 2 ,ug of PNP per ml in various lake water samples and of 2,4-dichlorophenoxyacetate at 100 ng/ml. Added P enhanced the rate of growth of PNP-mineralizing microorganisms in waters containing 200 ng or 2 ,ug of PNP per ml. We suggest that the effect of P on the acclimation period results from an increase in the growth rate of the initially small population of microorganisms able to mineralize the synthetic chemicals.
bubbled with air to drive off radioactive CO2, and the liquid was mixed with Liquiscint scintillation cocktail (National Diagnostics, Highland Park, N.J.). The amount of radioactivity remaining in the solution was determined with a liquid scintillation counter. Details of the method have been described (7) . The disappearance of PNP from some lake water samples containing initial concentrations of 2 jig of unlabeled compound per ml was determined spectrophotometrically by measuring changes in A410. No disappearance of 14C from solution was detected when the test chemicals were incubated in water containing 500 ,ug of HgCl2 per ml under the conditions of the various experiments.
The numbers of microorganisms that could use 2 ,ug of PNP per ml were estimated by the most-probable-number method previously described (10) PNP at concentrations of 2 to 60 ng/ml was observed in 20 days in samples not amended with P.
The effect of added P on the growth of microorganisms in lake water was also determined. The total counts of viable bacteria increased from an initial density of 3.2 x 105 per ml to 3.6 x 106 per ml after 2 days in Beebe Lake water collected on 7 May 1985 and amended with P (10 mM), but the counts did not increase in unamended lake water. The cell numbers decreased to 1.9 x 106 and 1.6 x 105 per ml in P-amended and unamended samples, respectively, after 6 days.
The influence of added P (10 mM) on the growth and activity of PNP-mineralizing microorganisms was also investigated. The initial density of PNP mineralizers was approximately 10 cells per ml, which is a small percentage of the total bacterial density (usually approximately 105 per ml). In the first day, these organisms multiplied in Beebe Lake water (collected on 17 March 1986) with or without additions of P or PNP (Fig. 2) . After the first day, the growth rate of microorganisms able to use PNP was greater in the presence than in the absence of P. The addition of P (10 mM) also increased the rate of growth on PNP degraders in lake water amended with 2 ,ug of PNP per ml. Thus, added P appears to decrease the acclimation period by allowing more rapid growth of the organisms capable of mineralizing PNP.
Several explanations have been proposed for the acclimation period (2, 3, 6) . Recent evidence indicates that the acclimation period in aquatic environments may reflect the time required for small populations of microorganisms capable of degrading some organic compounds to multiply to cell densities that are high enough to cause detectable mineralization (10) . The same investigation showed that the acclimation period preceding PNP mineralization in lake water was markedly decreased when a mixture of several inorganic salts was added. The present study shows that the acclimation period for PNP mineralization was shortened by adding P, N, or S. A stimulation of biodegradation of organic chemicals in lake water by added inorganic nutrients, including P, N, Fe, and Mg, has been reported previously (la, 3-5, 9). It is noteworthy that'the greatest effects noted in the present study were obtained at P concentrations much higher than those typically found in New York lakes, which usually range from 1 to 70 ,ug of P per liter (1) . P additions had a greater effect on the acclimation period than did additions of other inorganic nutrients. The concentration of available P thus may be an important factor in determining the persistence of polluting chemicals at low levels in fresh waters. The data show that the growth rate of PNP-mineralizing microorganisms was increased by added P, and it is thus plausible to suggest that the shortened acclimation period results from the shortened time for the initially small population to become sufficiently large to bring about detectable mineralization.
